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(54) Variable cycle boost propulsor

(57)  Thepresentinvention relates to a variable cycle
boost propulsor system 10 for use on an aircraft. The
variable cycle boost propulsor system 10 includes an
engine 14, a turbine 30, a fan 34 connected to the tur-
bine 30, and a valve system 46 for delivering the fluid
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output from the engine 14 to the turbine 30 for driving
the turbine 30 and the fan 34 and thereby generating
additional thrust for the aircraft. The engine is also used
to provide power to one or more systems 27 onboard
the aircraft.
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Description

[0001] The presentapplication hereby claims the ben-
efit of U.S. Provisional Patent Application Serial No.
60/329,925, filed October 16, 2001, entitled VARIABLE
CYCLE BOOST PROPULSOR.

[0002] The present invention relates to a system for
selectively providing power to aircraft systems and ad-
ditional thrust at various flight conditions.

[0003] Auxiliary power units are used on aircraft as a
power source to run aircraft systems and to start the air-
craft's engines. The auxiliary power units are also used
as an emergency power source in the event of an engine
failure. Conventional auxiliary power units however do
not selectively provide thrust during flight portions such
as take-off and climb.

[0004] There remains a need for a system which can
both provide power to aircraft systems and provide
thrust during portions of the aircraft's flight.

[0005] Accordingly, itis an object of the presentinven-
tioninits preferred embodiment at least to provide a sys-
tem which can provide power to aircraft systems and
which can selectively deliver thrust when needed.
[0006] It is a further object of the present invention in
its preferred embodiment at least to provide a system
as above which would allow the main engines on an air-
craft to be reduced in size.

[0007] The foregoing objects are attained by the var-
iable boost cycle propulsor system of the present inven-
tion in its preferred embodiment at least.

[0008] In accordance with the present invention, a
variable boost cycle propulsor system is provided. The
system includes an engine, preferably embedded within
an aircraft fuselage, a turbine, a fan connected to the
turbine, and means for selectively delivering a fluid out-
put from the engine to the turbine to drive the turbine
and the fan. Preferably this allows thrust to be delivered
to the aircraft during take-off and flight. The engine is
also preferably used to supply power to drive one or
more aircraft systems.

[0009] Other details of the variable cycle propulsor
system of the preferred embodiments of the present in-
vention, as well as other objects and advantages attend-
ant thereto, are set forth in the following detailed de-
scription provided by way of example only and the ac-
companying drawings wherein like reference numerals
depict like elements and in which:

FIG. 1 is a sectional view of a variable cycle boost
propulsor system in a boost thrust delivery mode;
and

FIG. 2 is a sectional view of the variable cycle boost
propulsor system of FIG. 1 in a non-boost thrust de-
livery mode.

[0010] Referring to FIGS. 1 and 2, the variable cycle
boost propulsor system 10 may be positioned within an
aircraft fuselage 12, such as in the tail portion of the air-
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craft. The system 10 includes a core engine 14 which
includes a compressor 16, a turbine 18 connected to the
compressor 16 by a shaft 20, and a burner 22 for burning
fuel and increasing the temperature and the pressure of
the air exiting the compressor 16. An air inlet passage-
way 24 formed within the fuselage 12 delivers air to the
inlet 26 of the core engine 14.

[0011] Power is supplied from the core engine 14 to
drive one or more aircraft systems 27 such as an aircraft
mounted accessory drive (AMAD) or an engine mount-
ed accessory drive (EMAD). The power may be supplied
in the form of shaft power or in the form of pneumatic
power. When the power is supplied in the form of shaft
power, mechanical connections 60, such as a shaft and
gear arrangement, take power off the shaft 20 connect-
ed to the compressor 16 and deliver it to the system(s)
27 to be driven. When the power is supplied in pneu-
matic form, air is bled from the compressor 16 and de-
livered to a turbine (not shown) connected to the system
(s) 27 for driving the system(s) 27.

[0012] The system 10 further has a free turbine 30 ro-
tatably mounted in a passageway 32 formed within a
core casing 33. The passageway 32 extends from the
exit of the engine 14 to the inlet of the free turbine 30.
A fan 34 is connected to the free turbine 30. The fan 30
rotates within a bypass passageway 36 formed between
an inner surface 38 of the fuselage 12 and an outer sur-
face 40 of the core casing 33. The passageway 32 and
the bypass passageway 36 merge to form an exit nozzle
42. An axially movable variable plug 44 is provided to
close the exit nozzle 42 when the system 10 is in a non-
boost thrust mode.

[0013] An inlet 80 is provided in the fuselage 12 to
deliver air to the bypass passageway 36 when the sys-
tem 10 is in a boost thrust mode. An inlet flap 82 is ro-
tatably connected to the fuselage 12 and movable be-
tween an open position (FIG. 1) where air can flow
through the inlet 80 and a closed position (FIG. 2) where
air is unable to enter the inlet 80.

[0014] A rotatable gate valve 46 is positioned within
the passageway 32. The gate valve 46 moves between
a first position (FIG. 2) where the fluid output or exhaust
of the core engine 14 is directed overboard via an outlet
nozzle 84 and a second position (FIG. 1) where the fluid
output is directed to the free turbine 30.

[0015] When the gate valve 46 is in the second posi-
tion, the fluid output or exhaust of the core engine 14 is
delivered to the free turbine 30. The fluid output drives
the free turbine 30 causing the fan 34 to rotate and cre-
ate a propulsive or thrust force. After flowing through or
exiting the free turbine 30, the fluid output of the core
engine 14 merges with the fluid flow being created by
the fan 34, thus adding to the thrust which is developed
by the system 10.

[0016] When the gate valve 46 is in its first position,
the gate valve 46 blocks the flow of the output fluid to
the free turbine 30. As a result, the free turbine 30 and
the fan 34 are no longer driven. Movement of the gate
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valve 46 to the first position causes a plate 86, which
normally closes the outlet nozzle 84, to open. The gate
valve 46 then directs the fluid output of the core engine
14 overboard through the open outlet nozzle 82. As can
be seen from FIG. 2, when the gate valve 46 is in its first
position, the plug 44 is in a nozzle closed position and
the inlet flap 82 is in its closed position. Any suitable
means (not shown) known in the art may be used to link
movement of the gate valve 46 to the plate 86.

[0017] As can be seen from the foregoing description,
the variable cycle boost propulsor system of the present
invention provides power for driving one or more on-
board aircraft systems, while also providing additional
thrust during key times during the flight of the aircraft,
such as take-off and climb out.

[0018] Whileitis preferred to locate the variable cycle
boost propulsor system 10 of the present invention with-
in the aircraft fuselage 12, itis possible to locate the sys-
tem 10 in other portions of the aircraft.

Claims

1. A variable boost cycle propulsor system (10) for a
vehicle comprising:

an engine (14);
a turbine (30);
a fan (34) driven by said turbine; and

means for selectively delivering a fluid output
from said engine to said turbine for selectively
creating thrust.

2. The variable boost cycle propulsor (10) system ac-
cording to claim 1, further comprising said engine
(14) being embedded within a fuselage (12) of said
vehicle and an air inlet passageway (24) within said
fuselage to deliver air to an inlet (26) of said engine.

3. The variable boost cycle propulsor system (10) ac-
cording to claim 1 or 2, further comprising said tur-
bine (30) being mounted within a casing (33).

4. The variable boost cycle propulsor (10) according
to claim 3, further comprising a bypass passageway
(36) formed between an inner surface (38) of said
fuselage (12) and an outer surface (40) of said cas-
ing (33) and said fan (34) being positioned within
said bypass passageway.

5. The variable boost cycle propulsor system (10) ac-
cording to claim 4, further comprising said bypass
passageway (36) communicating with an exit noz-
Zle (42) and an axially movable plug (44) for closing
said exit nozzle when said system is in a non-boost
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10.

1.

12.

13.

14.

thrust mode.

The variable boost cycle propulsor system (10) ac-
cording to claim 4 or 5, further comprising means
for delivering air to said bypass passageway (36)
when said system is in a boost thrust mode.

The variable boost cycle propulsor system (10) ac-
cording to claim 6, wherein said air delivering
means comprises an air inlet (80) in said fuselage
(12) and an inlet flap (82) connected to said fuse-
lage and movable between an open position and a
closed position.

The variable boost cycle propulsor system (10) ac-
cording to any preceding claim, wherein said selec-
tive delivery means comprises a passageway (32)
for delivering said fluid output from said engine (14)
to said turbine (30) and a valve (46) positioned with-
in said passageway and said valve being movable
between a first position where said fluid output is
directed overboard via an outlet nozzle (84) and a
second position where the fluid output is directed to
the turbine (30) so as to rotate said fan (34) and
create a propulsive force.

The variable boost cycle propulsor system (10) ac-
cording to claim 8, wherein said valve (46) is a ro-
tatable gate valve.

The variable boost cycle propulsor system (10) ac-
cording to claim 8 or 9, wherein said fan (34) is po-
sitioned within a bypass passageway (36) and
wherein a thrust force created by said fan mixes
with said fluid output of said engine (14) to create a
propulsive force.

The variable boost cycle propulsor system (10) ac-
cording to any preceding claim, further comprising
means for supplying power from said engine (14) to
at least one aircraft system.

The variable boost cycle propulsor system (10) ac-
cording to claim 11, wherein said engine (14) has a
compressor (16), a turbine (18), and a shaft (20)
connecting said compressor and said turbine and
said power supplying means comprises a mechan-
ical connection (60) for taking power off said shaft
and delivering said power to said at least one air-
craft system (27).

The variable boost cycle propulsor system (10) ac-
cording to claim 11, wherein said engine has a com-
pressor (16) and said power supplying means com-
prises pneumatic power supplying means.

An aircraft having a fuselage (12) and a variable
boost cycle propulsor system (10) embedded within
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a portion of said fuselage, and said variable boost
cycle propulsor system including an engine (14)
embedded within said fuselage, a turbine (30) em-
bedded within said fuselage, a fan (34) connected
to said turbine, and means for delivering a fluid out-
put from said engine to drive said turbine and said
fan and thereby create additional thrust for said air-
craft.

An aircraft according to claim 14, wherein said var-
iable boost cycle propulsor system (10) is embed-
ded within a tail portion of said fuselage.

An aircraft according to claim 14 or 15, wherein said
fluid output delivering means includes a fluid pas-
sageway (32) extending between said engine (14)
and said turbine (30) and a valve (46) within said
fluid passageway movable between a first position
where said fluid output is delivered to said turbine
and a second position where said fluid output is ex-
hausted overboard.

An aircraft according to claim 16, further comprising
said turbine (30) being positioned within a casing
(33), a bypass passageway (36) between an inner
surface (38) of said fuselage (12) and an outer sur-
face (40) of said casing (33), and said fan (34) being
positioned within said bypass passageway.

An aircraft according to claim 17, further comprising
an exit nozzle (42) communicating with said bypass
passageway (36) and an axially movable plug (44)
for closing said exit nozzle when said variable boost
cycle propulsor system (10) is in a non-boost mode.

An aircraft according to claim 17 or 18, further com-
prising means for delivering air to said bypass pas-
sageway (36).

An aircraft according to claim 19, wherein said air
delivering means comprises an inlet (80) in said fu-
selage (12) and a flap (82) movable between a first
position where air is introduced into said inlet and
a second position for preventing air from entering
said bypass passageway (36).
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